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(54) ANGULAR VELOCITY SENSOR DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a vibration-type 
angular velocity sensor device in which the drift of the 
zero point or the output sensitivity of an angular velocity 
output value is suppressed, which can be miniaturized 
and which can be made low in cost. 
SOLUTION: A sensor element 100 is provided with a 
vibrator 1 for drive, which is driven and vibrated by 
electrodes 4, 5 for drive, in a direction aO with respect to 
an angular velocity axis (z), two vibrators 11, 12 for 
detection, which are connected to the vibrator 1 for 
detection, by beams 13, electrodes 14, 15 for detection, 
which detect the Coriolis force applied to the vibrators 
11, 12 for detection. When the Coriolis force is applied, a 
detection vibration direction a1 and a detection vibration 




direction a2 which are generated in the respective vibrators 11, 12 for detection are deviated 
by an angle from a direction K in which the Coriolis force acts. Then, on the basis of output 
signals from the respective electrodes 14, 15 for detection, an angular velocity is calculated 
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by a signal originated from the Coriolis force while a signal originated from an inertial force is 
used as a reference. 
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£A7J LT«H^ J; >9 «tt*«r3ta-r5«tt*»ffl^a 
fc, RISli3±TJtJB2©*ttlfflfiill^O«-*oa*«-g- 10 

[0 0 2 6] *3SHfc±iUl» f ia«2(Dtliilg 

fcisv^rimt* fc 3 y * y * fc ^A,t£ihMt^m^ 

3 y^-y^Sr^ffiT-t, JtlBtt#Jglfc^L71&ft©S£ 
^ fc lB]*©ai**#5 r fc jjs-cs 5. 

[0 0 2 7] *fc, 7fB*©^K-ett, -fe^f" 

(4 0 0) fcLT, UTSi** 
fillcWfclBW-SMfcfioJSioSft? (1 a» lb) 
fc, #*©«l©a» J f©rt»K:* (13) -cattSJi 
fcH2©3gft^ (11, 12) i, ^a^^A^^tbfc 

fc * 2 ©fi»^fciDi35 a y * y £&m-r s& 

ttiffi (14, 15) fc***, ^o, tt«ftfi©mi© 30 
£»*©'>*< it 2«*^«< HlfiOt (6) -C- 

[0 0 2 8] J:*Uf, *jRfl©JB2 ©fi»^ 

iDfrofcfctfc, ft (13) R:£oT&ffiSlitrf<5-fc 
[0 0 2 9] r^T\ ^})*yt)<Oj3ftAm2(DMWl J f- 

©ftfflji«i©^riPi}6»&T*tTv^5fc», 

tSitms. -?r©fcJ£>, ft*aW*«©0jR^»HJ 

ixe>*lElKT»iE-f-5ri^Btft5©-e, S«©* 
®ft, ffia*Mfc*ST>rtBT*>*. 
[0 0 3 0] £f>l-, *^Stl4, 'M<H2iOi 
1 ©Wf- HisS** (6) T?3gite£*i,T^5;fc«>»tt5R 



K*-caEiss*ifc*i©aaB : J : fc*Jv^'ciRic« 
m^mmm fc#5„ ass* siiis*isr 
7c t < fc 5 fc * s^mmmxmm £ * 5 n t w * 

[0 0 3 1] £fc, 81B«©ISMtt, M#Kl 

7©* V*fhfc*SV^\ *»ffl©Sfl©fi»-? 

(la, lb) m±ZW&l£1*\m3LLtzh<Dt Lfcir 
yf-aH^Vb (4 5 0) £*ffiLfc^fc£#«fc1-5 
t>©T*£>5„ *3SHfcJ:oTfc, if *5 1 7 fc PI 

^ y *!> TJi-EH L*v^#SrSl|it3 V *V t> 

0^W*«*© Ky 7 h©* + >"fe/K g*©/hS! 

[0 0 3 2] Sfefc, «ftfl©$l© 

SrS^L&v^fcl^iI), m»vmi vMWi+ZZti? 
ttSij©^:/ (1000, 1001) ±[ciEfii"5 r fc 

[0 0 3 3] * fefc» «@©fg 1 ©JHB^tWSLft 

^fc^ritt, r^P>mi©Ss»^^a^1-5fc*© 
*fcKttfc<-ctav^fc-e*>5*»fc, i@*©fsi©*g 

tt?©JHHiaUfc#Jt (^»ffim®^) Sr, ffimtffifc 
fifc<5o»t5ifc^T-t5„ Set, I2t!)73^7c#<-r 

[0 0 3 4] 9IE«©^KT*«, -feVf" 

i^yh (3 3 0) tLT, ^jSSWlC^LTSit*- 
lRlf!:|g»fi»1-5**©* 1 ©iBW^ (3 1, 3 2) 
fc, «-^r©RBl©Mit)^©^Wl-K^l©S»)^fc^ 

(3 6) fc±oTa»3*l,fc*2©ig!!Hf (3 4) fc, 
r ©^ l tomi^mt'^ =< y * 5 * SrSf 2 ©fift^Sr 
?>L-C&ffl1-58Ett!a (3 4, 3 5) fc^rffix., ^o, 
f««fcffi©gll ©S»^©^*< fc t2fim< fc t> 

lffi©^ (6) T-SM^^rfct), ny*D^Jipbo 
fc fc 1 ©sm i ©fift^^a^-f-stttuigib©*- 
y^-y7j©f^ffli-5^[Ri^e>-f^Tv^fc©sr« 

[0 0 3 5] #3SWfc:.fc*tf*, **^©S 1 ©ig*^ # • 
IHKigSjL-CV^fc^R:, =» JJ^-y **sint?5 

©safc^fcttifcaiHB**^-*-*. r ©» i ©sift^© 

^fflg«)(±, S (3 6) &3TL-C*fJS1-5#fg2©«» 
? (3 4) S:tP«fcttfflS»S*, iOS2Cli? 
©^WSiiiiciS^t, «MI©«Hl»a»b#*3p*5 

[0 0 3 6] a 9 *!> #©#!*!#* lOfi*!^ 

©*aJBB©*lftI*»fe-f*tTi8*», -^ixl-ioT, =!) 
d-y*©*iSiitt«2©lift?©*miB»©*fi*»fet>T 
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£#^Bift5©T?, gg©/hSft, fi^xf 

[0 0 3 7] £fc2fl©SSl©»fia± 
(6) T-iIg^ttTV>2,fc*Si&^(45g^Sil)^t 

mmmm t*5. ^ag-fev-y-eit, 

fifc£»3R*flM5 fi«*-a (*fctti!rvHI 

[0038] *fc, 11*92 ofzm<o%wte. tn*9i 

(3 1, 3 2) ^±£S&-frT('34£Lfcfc©i:Lfc-fe 
>txW>h (3 5 0) SrflUHLfciiSrftttiri-S 

^©-c-fcSo *fg import, fi*9i 9©^ so tm 

[0039] *»wtj:iitf s VtfloRio 

S»**»ft*rfcaftS*5£fcfc.fc!K 11*918 

t ^«o«i*, SP*>, Bl©Mi&^©SE®gSj 
ft, *J^y^©Bltfcj;5^y:/©/hafl: v ffi=>*h 
ft, #@*<9[6J±, B»fHo*»ftfcJ:5Ii 

^j©±S*ft, iv^ofc»*ft*i-«. 
[0040] rrx-, ftM2iEio^©±5C 

fl*9l 7~ff*92 Q^m<D±^^^^Y (3 3 
0, 350, 400, 450) {C*5VT, ^ffiSft©^ 

#l*fcW:»2©fil!r?- (1 1,12,31,3 2) 
£, Z^©WT?«W^©;frfi©T*ta#JW:<5't>©fc 
LTt, &W£|5 (1 4, 1 5, 3 4, 3 5) frb<D&t) 
«-§-fc£-5# , tea LfcvM&#**l*fc: =« 

[0 04 1] *fc, ||*9 2 2ia«©^§gT'l4, ff*9 
9, 1 7-2 lfcEflCftigft-feVf-iSIIfciSV^, W! 

mMmz?f?m$km<DM.m^ a a, ib, n, 1 

2, 3 1, 3 2) fcfctt5S^©«g»iSHa^JMPL< 
[004 2] ilDIt&SSi&©JiSHfc J: 9 , fi*.HStt*E 

aspect, Mg»£fT5*ftfl©&tt?©&fttfA 

- t *-C**Ltt, IH r t fc J: oTlBStt 



[0043] 5 aBc^wftf&sa 

*wa»K*r5<fli*t>«*fiHj***t5!js, ^y 

(a a, b b, a a ' , bb* ) (tfllxJiADHfc 
L<tt«W) 1-Z>^t%ft? a rtbtt, *ix^;h,©ett 
Sll^l^^T5>Si^!I J f-©IE«tI^^LV^r iSrfu^i LT 

<*5. *©A, *3M!©J:3fc, 
JPXIftSS^fcoTfc, Sft«^fiT-!§-«r«Jt-f-3;:ifc 
*5. 

[0 0 4 4] Sfc, ff*92 3E*©3S9!©J:5fc, it 
*99, 1 7-2 l tE«©fta«-fe^-lMg«K:*s^ 
T, a^e©^ffi^ ( 1 4 , 1 5, 3 4, 3 5) fcfcr* 
5S^©tti;ZrtS-i§-JIlI«rF©*lX 45 J: 5 ^£ 
PSLTt, |f*92 2©*WtS3tt5B»fi*B*lRlC 
^-rs^i |r) ibftSo 
20 [004 5] W*92 4fE«c©3i5gf§©<fc5K, » 

*98, 9, Ml 7-2 ltE*©^J6M-fe^f-»1t 
K^T, KftfittSr^^Jglll^ (la, lb, 11, 
12, 3 1, 3 2) £&tt5KUMHft©4ba*fc*= 
*i-5#fifc (4* , 5' ) fr#*.fcfc©i:i-jxtf, EHi 

srticioT, t©*=*©**fc*-3*» Si)-?© 
ESig«l©fie^>-t©Si!iaS^S:f|SEbfc!), &tti£|$ 

[0 0 4 6] ft*92 5E«©*M©J:$^ * 

30 = *©Jfe£&fliVNfc£#3I (7-f-hV<y^) Kio, 

mmumzft'iMW)^ da, ib, 11, 12, 3 

1, 3 2) ©B»fifiSr-3£tlW»i-ti,tf» 
fiSfilWttftflifcSit^ st*3l2 2©|S0Ji^ 
*©a*&»e>ii5. Sfc, r©7-f-K^y^M*fc 

© -C *> 5 © , 5 «aESEft ii s 4fe C T IB« ft 

[0 0 4 7] Sfc, a#©ftj£a-fe^ffl©-fe^f-aiu 

^^^^ct^^^Ti4, ^©ai^fl^-tii, ^-r^y^-y^ 

40 CiBH-f Sfll-i-i: = y * y ^l-igH LftvMf #i as-^i 
*©^ ft*92 6iH*©^0J©J;5lc, %ft© 
tyfil/^h (4 0 1, 4 0 2) SrS'K©^s'7' 

(1000, 1001) fc7&*Lfc#£\ mfc^©ffl^ 
^tm, ±B*«W©Btt«r««-C#5. 

[0048] mwcm<Q±>' j v-^u*^h%m* 

so UT, ^y7°©/hMft^prtgr-feSo 
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fc, €-^s'7 p ?rS^TiBg-t5^©X^s-5rtgT% fig 
©/hSMfc*H5 3. 
[0 0 4 9] ffi*«2 7E*©SSWCH\ |f#g 

1 ~»JjSS2 6 (C|H«©^iia-fe^f-SSlCt5VNT, a 

y y ^mea l& wt t ± sfm-fe^r 
[oo5o] 438, iELfcesartcw-s-tt. 

[0 0 5 1] 

[0 0 5 2] (mi gttTgffi) El 1 fc*»K©« 1 H« 

f ICS SfiSSt yfgfrot y fx i/^ y M oo 

las (0Sg#t£) 2 0 0oyn-^@lr*t o 4*3, 12 2 20 
[0 0 5 3] tyfi^Vb 10 011 t&.lx.ffSO I 

*t©|g«jfflSIi)^ (#38K©»l©SS]^fc:fcffi^) 1 
«r*u rwiaiifflSib^ i£fg»»£*T«7k¥ffi 
t fiiff ftft z 0 9 (c^aS Q #353= Lfc i # (c, 

RBSiffijglli^ lfc^Lrtt^iBirWft^iRimay 30 
[0054] KUffifiii? 1 ra\ z<D-$fammz&^ 

T, ±iB*¥ffirtfcffitf5«*tf4*©f&2fc±oT^ 
Wttyfxwynoo) ©*JN#A3l3i 
ft3*LT*5t>, f£3gSSB£WT'f4, 3 i H P«iS 

(BftflMISHf 1 14, *2tio-C^««5 3 tttlSftK: 

RT^tfto-CVS. 

[oo 5 5] smmmm+ifc&tt&n-mm&sbnm « 

*S1»»^©»lRia«5lcH:, *»e©#«©|gKiffi-sift® 

*4*s*#*tfcaa:tte>it, £;h.&B»fflRr»ws4©8i 

S4, 5©1ilB(4Bi^LT*f(p]LTV^„ i^T, 

14, «ftttR:|6»SJiaScU-CV^5 a 
[0 0 5 6] -tLT, #m®4, 5l4H^L4v^iH^ 
*y K»*^-UTia»#«2 0 Ofc«*ttfc«ifc£ih/r 
*5t), MV2 0 0ft>g>MHi4, 5©ram*5js*-r so 



[0 0 5 7] $fc, 1 t4, 2{@©B&Jg^tt 

©^fflfflssi^ (#3sg!-e^5*2©jgKHf) , fip-^m 

l©*tHJHlS»^l l£U«2©fcttJflljiUKhF 1 2£^ 
LTV*5. PftttH^Stt^l 1M1 2f4, £-*^©*t 
Ifiil3aSP»c:*5V-C. 2{@©^1 3\z£^xmm%MM^l 
tSS^ixTtJt), R5tg9$fiWT-(4, mWsftMWrf-l 

T^5. ^t'> ttfcbflHSBHf 1 1, 1 2(4, ±lE£iI 
SQ©A^B#1-, ^:ti€^13iaoTili^g|f 
1 £ tt»£K:BI 1 a 1 , a 2 ©^|p] 

IMffiU &{&£»©£»**) fc©*JS»Frt&i*o-t^ 
[0 0 5 8] *fc, «-ttHUf»f 1 1* 12KS3tt5 

RHiJlSSi^i £©3fiess#*©*tiR]3agsfcri, W 
©*R©ttWfflprtt«si 4!is»*ttfcK»te>^ -tt 
e»ttfflffiwni«si4©«#©BtMtH:. mmmwrn? 

1 «>feji»5*stfio#tt©«uffliiaw i 5«t 

[0 0 5 9] rr-C\ ttliUSB&tffl 5(4, fg»ffl& 
tflfttHJf aft* 1 , lis 12 KtHtttift Wtttti l 4 
i(4, 0il*J4\ **#J*U !MfcRfe2f©il6llK#*&© 

ffl*fflJS«* 14, 1 5 (4, 11, 12\£ 

[0 0 6 0] r©±5t**lfi?glBTfW:, 4MfttUA«lb 
flU 1 2 (4, Zil^tl, KMONkliim 1 3 ~ 1 5 t 
©ffi^t>-ttlcJ;o-C-o©*p5i^-fe^v'^^l 0, 

2 0tftL, -fe>"y-iW/>M 0 0(4, Rliil^T'fo^ 

wmmmh 1 ?- i\z2m<ommm±>^^^m o, 20 

#HW: S ixfc » i ft o x v » 5 . 

[0 0 6 1] i LT, rttb^ffiffl^S)^ 11,12 

(4, ±nzmm%mMTi<Dmmmwimci3^x, 

ttzH]!5©^aa©^A^^ (0 = 0 ©it) C(4, R 

zlSI9©^3i^D©A^^(-f4, ±IH*¥®t¥tfT-fo 

(Hit, -jfiiftRK-CH^) m*^-r5=« 
y*y*©ffffll!:J:9, 1 1, 12(4, 

WlfJlBlKStal, a 2<DjjmmW)-tZ> (ttW 

au) . 

[0 0 6 2] reft?, *^ffi®B(-*5V^T(4, 2ffi©*l 
tijffl»ll, 1 2K:i3tt5#*©ttfflfi»©*lHl 
al, a2^ aO^rR) (fgft^»*rB]) 
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0 K± M^MOO ©#t Sco^T , H 3 

jg h 3 r±as i (D&mmmgb* 1 1 

[0063] mmmmm^ i iitc»i©*m«iB« 

-?1 l#x=As i n* t A : BftSH. 

sin*t ta 0*WfcWBJHBLTV^5i:i- 

©^a^nu)^ i i m» lt, wmsmftfo h wffmvt 10 

tt^jF itffftBU EMfitt:frflfciff£-f-5*|i>lKfc:a 
[0 0 6 4] jei 3fc±oT8i©l*aiBiI» 

^1 1 ©«ffliI»©;*Gltf a l^fftfcSfeSfft^Sfc 
ft, {Rtt^ttF i • s i n ei£ft<D%. (H3 (a) # 
fig) , 3 y^y^liF c • c o s 0J*#©* (H3 
(b) , «-*Sfflt5:i^ft5 0 

[0 0 6 5] Hi dfcttSfg 1 (DfettiRlM®* 1 1 ©K 
Mm, £ 1 ©ttfflfflfilb^ 1 1 £Mt>Zim&* a , 

JWItt^Fa iM^*WFa c (i, T{E©|Sc 

iCl ©<fc 5£ft3o 
[0 0 6 6] 

Mfci] 

Fa i=ma=-mA<i 2 s in* t • s i n 0 
Fac = 2mvQ = 2m!lA*cos*t • c o s 0 

ft 2 ©fcfflEfflHrf 1 2te#LTfcRI*fc:#;*jh, 
(1, tt^WtftttUBSHBHf-l 2(£T&ffi£*lS'R'l4; f jF 
b iW^^-^FbcIt TB©*5S2©.fc5K:* 

<5o 30 

[0 0 6 7] 
[*fe2] 

Fb i=-mA* 2 s i n* t ■ s i n (-0) 
= mA * 2 s i n * t • s i n 0 
Fbc = 2mQA0cos0t - cos (-9) 
= 2mQ A* cos0t-cos0 

ztibaxtt. &®m%m®Ti 1, 1 2©^fflsii(c 

*jvvc«-*Bllfc:*-t- a 1, a 2#fii©SE(fci:fcoTm 
tb, ^tHSPt LT©M^Wfflmffil 4, 15©{||ffiP^© 

flifitfhf-ll, 1 2S3j;U5*a»l 4, 1 5frhli. ± 
>">V^LfcJPSSi: LTTfE©Sfc£3 t$t2o©tt 

[0 0 6 8] 

[»3] aa=-A^ S in*t-sinfl+2QA 
*cos*t-cos0 

b b=A* 2 s i n * t • s infl t+2QA*cos 
jg * t • c o s 0 
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fc*JV*TH\ tyfiv^ v h 1 0 0^f>M5 2{@© 
ffl*«», fip-feSSlW&fflJIJglihf 1 l*»t,OfiT#a a 

5. #bttfc2f@©tH^ft#a a, bb£, ±|E 

iaiM|S2 0 0K:-C«KBLa*ft»5OT?jb5*, -^©^ 
a*fe4r. H4t^i-|ilK«|52 0 0 OlftMH*{eoTR 

[0 0 6 9] B4lOlit«t, *?\ 2f@©tti^ffi#a 

a. bb^», jD^-r^rticiioT, zn^tim^ 

Sll, SI 2aM&P>*L5 0 ff^-S 1 lliaJtJAt 

fc{f-§-T*fe5 0 r©2o©ff-§-S 1 1, S 1 2©t°-^ 
I&tfflU #P>nfcft-§-S 2 1, S2 2|^±&B&gL 
T^O^gitSriSr idiot, **fi&K:» 2 0/* 
t a n 0 ©ffl**Sft3SS-fe^S1I©ttffl«i: LT#b 

[0 0 7 0] SI4 fc*iHfc» IUfiSgfJ2 0 0 (4, j| 1 

xvm2 (otkttimMMi- 11,12 ©#* ©m^it a 

a, bbSrA*LT«*fcJ;9«fiWjS:*tHi-5«fiW7 

W-m^m (flr#s 1 imms 2 

t, £i&J:tMB2©ttiiHSStt?i 1, 120**0 
Mf>i, b b &«*1-5::£fc.fc 9 =»y 

*tfffi*»mi-5=«!J^.y*jiffi#a rows 12x0 s 

«#S2 2«MJ1-5«W» i, UtfltfjJUtifSfrfc© 
(MS2 2) fc*-3vvr**fcfr5£i:teJ:o-raa[ 

[0071] -tviJ-aii^ 0 o&fBH 

[0 0 7 2] rroipt-LTft^t^^tLSffi^ (2 
0/* t a n 0) (4, eWJBSliHF 1 ©e»fi«Afcft 
L&i^C t J: 9 , «*ffl£©3E{fc*>l5M©giflfc: J: 9 

fc, B«S«ASr-^ti-5liIK«P^^Si*5 0 
[0 0 7 3] *>*>5A,, IE»S*lASr-^!c:1-5lHlS&^ 

[00 74] r|gii^*s«^o^fig W ^{^^r B l© 

1, 1 2©JB1 3©fffcJ£*©SIM?) t LT, 
fi»?ll. l 2©*fi||»jR©aE»«SEH:±oT-S© 
**JP*>ofcfc#©Kkaffi»|i^l 1, 
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[0 0 7 5] r©J;5f', ^H^Jit-fc^Tra, 

[0 0 7 6] fi£oT, **fflfl^©-fe>f-ggT-tt, 3t 

y^rx. \s * s \- = * t ft Z 1t ft Kite 

[0 0 7 7] (ff 2 SHfeTMl) H 5 fc#aS93©35 2 UK 
Jf»S5tyfiW>b 3 0 0 ©StB&¥ffi 
±IEHIl^Lfc-fe^f-3iV^^b 1 0 OlC&VTE:, 
4fcffl»-C*>5*fflfflW«l««l 4 i&ffijB@3£«ffil 5 

L, WBfflSQB^l fclBI#fcB«ilg«i"t-5fc©T?af>ofc 

a*, *S£MM©-fc wvb30o r-tt, #fflSP 

©5*>*fcM3HJ£«tf3 5ii^ H«t-5Sft?-3 
1, 3 2 i tt*Jfrr*> 9 , #fcE»iS»Lfc^*j£f:fc 

5. 

[0 0 7 8] ±12121 1 T'(4, 1 Rl- 

mmvzzt^ay^ 2io«^s»^iK 12 

f-;ni^^ 3 0 OTH, 21B©^S&^3 1, 3 2(C^ 
1 , 3 2 t^a«*z tSE^|pl^JLo|^-ji&icTig 
[0 0 7 9] @5l^ttyfil^^yh300li, t&j 

*.rf s o 1 WRK-vf 9 p^so'Btfff&iSi-r t \c ± 9 

fi : 5ie^*t©2«i©fi» : f 3 1, 3 2£#L, RStt 

tt z D 0 Q Lfc i £ M^f)^ 3 1 , 

J; 5 tftotv^So 
[0 0 8 0] tyfx^yh3 0 Od&^TI*, 2ffl 

fcttlrtt©UHiJ8B£*tt5 i»ifa u-c*s9. PI 



Ki*iB£;ixTV^ 0 rrx% JB2H:, «S£©#SSWT?^ 

5RT»W3 8ftH51^t-5cHlaO©*|6l (R»&Hl^ 
[0 0 8 1] tLT, 2ffl©e»ffl^r»««4©Wlfci3 

^x3L&m2 aomwia-i, 2m<r>m.Wsi- 3 1, 32^ 

«-*09*.tf4#©ttffi;BJB3 3lcj;oT|gili 
"T»«K 4 £*iTV^5. ir-C, MI!)^3 1(± 
jMsgm^Sirofcfflfflifift^ 3 2 tt*S5H 

[0082] ^»^Rr»«^4, -%nm2 

ffifflg£3 3(4£agQ©A^I$, #Ii?3 1, 3 2 
£, *jl,€;h,«ri!l*S 3 8 0*0»»ttt«4t, 151: 

m-- &mm* 1, a 2#fa (^ffis»*ft) to^ 

[0 0 8 3] n © nr»« 3 8 (4, JtlESB l ft 
tSK, EI&#g:2 0 0l;:J:oTPjBlWB««4» 5 
«*Srf^ffi**5ri:K:J:t) v g2 ©SMiAfc iot rT 
»a5 3 8^Sr7k¥ffirtlCfcV^THI5^-t-a 0*ftt 

mtsK.m*.tis "5r»a5 3 8 fcssttswsib* 3 1,32 

©Blti«»*lRlH:v m5\zm-T a oXfufrb^ttrrti 
JJHttttttWaHi^S K 3 2 ©IKS];!? ftttH! 5 

[0 0 8 4] St, 2iO»3 1, 3 2fctt»**b 

?ii«jttf 2*o3MS!S3 6fc±oT<Wrtto*HJ«Rr 

#©HtWtH:» ##«©^mffl@^mS3 5 £*]KII0#|q| 
UTK»te>*bTV5. r©^t±iffi@^«®3 5(4, 

[0 0 8 5] 4fc N «affiBT«««3 4H:H: % r©«W 

m^mnm 3 4 5 c^-r aist;a2Mi we 

t?H:» «BW3 1, 3 214, ^MWMIilS 
3 3-3 7 t©tt*-a-*3*H: < toT— o©jnjfift-fe^-> 

[0 0 8 6] ^LT, 2 6©Ii^3L 3 2(4, ±K 
-STSjSB 3 8 toiE»Mlii^Ft:i*3V^x. HI 5 (C^"T a o *m 

lemmas, •£ ut, ^ss«iz0o©^s«q©a^ 

*v\ Wtt^i^y^-y^^ip^sri 1:45. 
[0 0 8 7] ^H^^3©^-g-(-J;oTMi!i^3 
1, 3 2(4±!S7k¥B (H15©^S) 

1, a 2*-|Rj©^©^L^e^f>*V^ a 
1, a2*ft©«tt»ff 3 2©« 
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14) tt%R£3 6fr9LTftfflftiTOffi3 4*KffiS 
[0 0 8 8] Sot, 1215 Ic^ttyfxl'y 

*W1B«I©^|R1 «1, a 2 Sr. a0#|6j 

tsu^-isi©^ sam z ei 9 ©^sffi q zmm-f Z H b 

[0 0 8 9] rotytiW^b3 0 0A^©fflAi 
LTfi, ±SBJBliaS?g«tPI«©#^^S<5<i: % T 
E©S5S4©.fc5fc: i Rfc3 2fl©ffl*«-l§\ BP*,. 
<DMW}^3 l^b©ffi^-a a ttt*©St^ 3 2*»f,0 

«ffiltS3 4> 3 l&tfa 2^|^]©S§«ft 

[0 0 9 0] 

[$C4] aa=A* 2 s in*t • s i n 9 - 2 Q A <f> 

COS0t-COSfl+Q! 20 

b b = A<j> 2 s injit • s i n H2 QA* c o s * 
t • c o s 6 + a 

©3L j^wiajj*^©^*,*. ±.mmimMM 

ffl^«*3 4«rSE4fc£*<5£ite.fc5 0 <*B:iE»iMi|S 

tt*V>#, ttWfflJftS 3©fJ*iS»©aE{l:4f©«afll© 

[0 0 9 1] £©aK:.fc5Kg©rajHfc#L-CH:, so 
tf*ffiffi*3 3©*fiH«»4f, ®ttiM(DitM®$i%c$: 

^ttis»©^*i^^t < -etttwig»*iRi©«tt*xtf 

3j*P*J«»t**<t*6fc6, ±1H»1, is 2© 
*5. 

[0092] r©±5fc, *H»^)»n:i3rt5-fc>f-* 

3 0 0©#f£f£j;o-C<b, ±SBB4iRI«©EI 
J&2&2 0 0 («F-§-©H«T?, ap*i«»i9JiS»fcft5) * 40 
ffi^5r«bT% ±E»l*«ygffli:ISI«©«l*^#&ih/ 
5„ 

[0 0 9 3] HI5©J;5l--fe->'f-3il/p<.>'h3 0 

0 RTSbSB 3 8 ft-J-^TH— ©«tt-C»J* 

1"5 i t ^pjfg £ ft j-BH l © J; 5 KJoSft-fe > ~> 

[0 0 94] (fg 3 ^tfi^HB) ±IBjg 1 StflS 2 Hft^ 

lotyfiwyMoo, 3 o oci&^Tfi, 20 

©JBKHf 11M12, 3 1S03 2 £#ii©ig®]/gm so 



S4, 5fcTIPI-#ftK:e»fi»£#TV^. 
[0 0 9 5] iif, B6fc/Tf*iaBgiO-feytx 
Myh4 00©it> *2i^J;oT^Ji#g|3 3^^ 

^^fc2fi©ig»ffig«)^ 1 a, ibt, -tavea-L&tti 
fflifif 11, 1 2ft*tr±eioa«*v5'v^Twi 
0, 2o^it. if mmFsmmf- 1 a , ib©pitM 

[0 0 9 6] ^©fli^T-ii, B»iB»©#6JiLT\ 2 
o©IgfhJ8^1Ji^-i a , 1 b^rPlffiT-lglti-rsr i: 

mft-vmwrr&zt h^mx-h^o ztiKx^x. ±e 
«l*JS^tT^fc©ill«l^ ^im&^^y 
^10, 2o^e>ftiift*ziao©ASftQ**ffl-r 

±E«iH*»IBi:Pl*©^a*t* 

1-5 5. 

[0 0 9 7] *f£i£^jifi, ir^ml^ >• J, 4 

5 2fl©»i©fi» J ?- (BSlAlSgb?) la, lbifl 

* ©» 1 ©s»^ 1 a , 1 b©rt»fc*i a-eaassju 

fc^2©Siti^ (ttafljg»*) 11, 12i, ^ag 
*A**ftfci:*fc»2©iHtt^l 1, 12tto5 = 

2 e© $ 1 ©s»^ ia, n im&immm e -eass 

S*vc*j*k aP^P^jWrafrofciSfc^©**?- 
11, 1 2{^±-f5^ws»i©* , iRi^3!;^-y*©^ 

[0 0 9 8U:W8K, P5JB 1 ©SUIT- 1 a , lb 

^micteft-tzmmmthm e r± 2 eeui-e 
tav\ *fc, «i©sa»?H:3*ia±-ctj:v^ ^© 
»£\ «^fi©^ 1 ©wf©^* <th2 m^'Pte < 
t t>ifi©»fiifi»fflje-ca*ss*T,Tv^tf ±vn„ 

[0 0 9 9] ^tti-ioT, irt>2fi©^l©S 

®*m±tmfcMmmmxmmztix^z,tz}bw.Mm-z 

£*0 , Bl!i£«£Me*£:&SRlbA©£l2i[ 
fcii, Rigfifefi«pfflJB-«iJKSixfc*l©Sa(i^tej3V^ 

[0 10 0] ftfc, ^«^T*li, %m%. J z^*s^>f%\ 
0,20 fr-^ tf MPIiffiSft? 1 a , 1 b XT/a^Sfl 

yc2orogi5^Sr, ^g-^— o©-fe>-f-3z 1/^^1,3.-5, f, 
(Jgl©a=yh40 1R«JS2Oa=yh4 0 2) t 
Wt'imS. *fc, H6t©^PPa0, al, 
a2tt, Ilt*t^a0 > al, a2tffiSt5i> 

©-e$>5„ 

[0101] 4 mm&m) *m 4 njs^tira:, ±e 
« 3 mmmm t ± vtyy <omm\-±-£< m cr-fe 
**is^tig3^js^i©svM4, mwmmm 
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Tlca^Sc fct, £HT©lftWtt. JtBH 6 Kwi-fe 
ytx^yh4 0 Olr j;5t©T-fe-5o 

[0102] (^mmmnm^mco^^tm^ 

filfla, 1 b ©lEf&iifi^fc^T, ^ilgttzU] 
!!©ftM©^AAS (Q = 0©i#) fctt. **^PJl 

ommmmm? 1 a , nt ^«t-igft}siii-3o t l 

(H6«f©«ffiK:ffi3) bW-ftXhoX 

1 2 14, *Jt^PJiH 6 a 1 , a 2 ©#[r] fctnW - 

5 (tttUStt) o 

[0 10 3] ffi^)if-§-?r^^<i-5 

tat, e»*©«»a*ii»*o@*igiii«i-s 

1 a, 1 bOfifiOjittjRWttttRCJittft (HttSOtl 
ft) -Ctr-* (ttfctt) £«fO 0 Sot, #g£fOTL 
MMKi-7-1 a, 1 b©g*I(4, iSvlIfcfcS. 
L*»U IMHctt— ftbftv\ 
[0 10 4] 4 fc, #«fcfflJBLfc^i?j«fc;S*$#a- 
■Ct, JDIB^fcoT, 

**»ofc»§-H:tt:, Slifla, 1 b ©fggiMIte, 
a, 1 bOi»fiS©^-SR:»ftt5*ST*)5. 

[0105] *mmjfm\ztd^xh, ±mmimmmm 
tmm, 2«o«m«jiftfii, 1 2KL*itt5«-*© 

fcafi»©#ft (^ffi^ft) al, a2i aO^ 

fi^yh40o©itft, IiUMIi^i, ± 
IEH3 (mi©^ffi^SI»^l 1 1-^ffi-rS^SrtftBJi- 40 

[0106] ($ i vmmmmwj*) 1 a 

fcifcfcfclOfctHJBJHiWl l#xl=Aasin# 
t (x 1 : gflu A a : mWlM^ sin*t : &*B) 
fa O^foiiiiEIiSItiL-C^Si-rSo ^^SttzleliJ 
©^iSgQ^A^ftfcit, l£l©&ffi^Sl*^l 1 
fc#LT* BMilSfcfrlPliWcllHfcfcF itfflUBU 
WB»tt*lRli:ESrt-5*l*ilKlcay*y*Fc*ffffl 

[0107] rrr\$i3i:ioTli©MH so 



■T-i i <Dfemm.m<Djjfa& a l^ftts^^-o^fc 

ft, Wtt^liF i • s i n 0fi£#©* (B3 (a) # 

hs) » ^y^-y^ttF c • c o s 0/$#©^ (El 3 
(b) #flg) , #*#tti-f-5r t^-etSo EI6t£>tf 
•Smiro^tb^MIIJ^ 1 l©«*£m, $ 1 ©fcfflfllig 
»^ 1 1 (cJnfrSJniSM&a* ^SS&Oii-^i, % 

[0 10 8] 
[f5] 

F a i =ma = -mAa 0 2 sin<f>t-sin0 
Fac = 2mvQ=2mQAa0cos<f>t • c o s 0 
4fc, IS 2 ©fcHtfaS** 1 2fc#LTfcPI«K:#jUr 
S4, *SS2©fcfiUja»f 1 2fcT*WS-iK5«tt*F 
b iXU^^y^-y^Fb cfi, TR©*5S;6©J:5fc* 

So 

[0 10 9] 
[ft6] 

F b i =-mAb £ 2 s i n <f> t • s i n (-8) 

= mAb <t> 2 s i n * t • s i n 0 

Fbc = 2mQAb<£cos0t • cos (-0) 

= 2mQAb*cos<f>t • c o s 0 

rrr% Abii, £2©'«HlSft?-l b*5±tffg2© 

&fflfflS»^l 2©«WKH-?fc&. 

[0 110] rtlfc©^»4x ^tUillll^l 1,12 
©ftffl£»fc&V^T£*HI6K:^1-a K a 2^fS]©^ 

5K©»**flsi:LTtttbi-5rt!iSt?S5 0 

2o»WIlf IK 1 2*5±TJ*ffl«l 4. 
1 5^14, ty->y/LfclMi LTTI5©ft^;7 
II*t2oOf|fa afcWb b as#b*b5 - i fc4 
5, 

[0111] 

[$:7] aa=-Aa0 z sin«t-sin8 + 2Q 
Aa*cos0t-cos0 

bb=Ab* 2 s i n 0 t • s in0 t + 2QAb0c 
o s <S> t • c o s 0 

r H X\ ±flE» 1 SOSBHB^H:, W^jfll-g- a a , b b £ 
^©44, MWLtztK *$m&m?tt*:<DW!K 
ft©±5*«MPS:ff5. -r*fct>» a a, bbKSL- 
#*TfE©ftS8^+S^*ff5o 
[0 112] 

[ft8] a a ' =a a XAb XC 
bb' =b b XAa XC 
(C : %m 

r©»fm, «ittf, ±ib!eis&^2 0 0 icJitiiasgSris: 

It, r©it*g[H]SgSrffiv^Tfi : 5ri^T-t5 0 fc 
*> 5 A, ±!Em 1 %Wmx- \>m%omi*'fi o^kfth 
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0©$itBg|$14, 1 5 0©&ffi 
SSI 4, 15) a»fe©#fiM§-©i8HmM?L^ (£fc(4 

[0113] *SE*»«-CHt, rjxP>2fioftmfflofi 

^©JS«*#&*3r£s&M#«-T?*>So m-e. 2l@© 
l£tbg|$©if-5§-©ifi!>g^f4, ^MtLAbXC, AaXC 

2^<D^tbgi5i4, i 5 irfcttanvvom^rts 

*CAaXAbXCtLtfJ!)f L<45i 

4ooa»e,j^45 2«©a*«#, ait>*i©*twii6 

B^llHOfitaa' iS&2©tfcfflfl3S»^l 2*» 
P>©{f-S§-b b' S„ 

[0 114] §W;2fifflaiMfa a ' , b 

b' 4-. ±ElllB«2 0 0fcT«yaLffl*Sr#5©-C*> 

K*B52 0 0©KMH*«oTRWi-5. 2ffioffl^jffi-§- 
a a' , bb' ±1204 i: 

[0 115] BP*,, H7fc»+«fc, *1\ 2fi©tfJ2; 
«*a a' , bb' lOHEf 5r fctioT, * 

aVeftff-^S 1 1, SI 2&ftt3*lZ>. flT#S 1 1(4 = 

y*y*fci8Huftv^flrtt*K % «#s 1 2(4= y^y 
^SHLfcfi^-Tfcs,, r©2o©if-g-s l l , si 

2©tf-*tt*ftfcBU #6Jlfcfflr#S2 1, S2 2I3 

2 0 / 0 t a n 0 ©Utfj;JJSaiMrVlMM©&ffl 

[0 116] H7K*t«C, *H16»lfi©lHlKaJ2 0 
0(4, »lj3±tJ«||S2 0«mffilHKi^l 1, 1 2©&* 
©W^fi-g-aa' , bb' &A*LT«*fc.fc01Mfc& 
Sr*ffi-f 5«tt^»U}#a (M-S-S 1 lSlWffS 2 1 
Sr»fflr5(BS») t, JBl33j;t«(S2©*affifi»^l 
1, 1 2©#*©a;*jfl}#-a a' , bb' Sr^S-t^i 
£fc±D = y*y;fc*£tr«£*ffllN&3y*ya*tH 
¥Jg (ISfS12W«fS2 2^ffit5^) i, 
HHt*»ffi^St*>6©«# (fl#S2 1) iaPi^ 
fttlfti^t>©flf (fifS2 2) KS^>TSI* 

[0 117] rr-C, -hCIB 1 i ±> 

fi^yh4 0 0§« v -5t©£a«!£*5tt<5ffl 

[0 118] *fc, ±lBSRl^*JglBtP]*K: % ftj&fcj 
fc#fe*b«W* (2Q/* t a n 0) (4, g 1 ©Klbffl 
fift-^l a©e»fiBAa*S±tje«2©P«lffilHBl^l 

b©«ttJ8BAbfctt#Uftv^rtJ:0» g«ffiS©S 

<^tf|OgS[a 0 KttSHA a *S itf A b b 
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■Ct, »e>*t5f£H:-jre*>3. Sfc, KSb£«i A a *S 
±l*Abfc-£fc1-$B*»#;r:*i:45i:i:fc|E, ± 

cut rmsH£W©at%s£©^-^n©igiBj$ 

[0119] r©4 5t, *^l£?g)Kli:j3v^t, ilf 
BMkb hKWiMKmtlrZ =* y a- y ^(cjgig L&Wf 
i^Hb^vMf-^-^s^t, ny^-y*tiBEg-t-5flr# 

rims. 

[0 l 2 0] *3gMMfc:.fc*Ltf. 

4, 1 5fcjStt5SV^©ffl^flr#a a. b b ©MtlSr^ 

mmWl^l a, 1 b ©«»£«©*-»##£ LTfc, 
, bb' SrjRJfi-SriKio 
t> ayd-y*fcJ:5«-i-Sr*«^<#5rias-C§ 

20 [0121] t: 5T\ JWB4*H»«ici8V^» mm 
WM=t- la, lb ©Ff&tt?©Ktt£ffi©7-&K:#A 

tt**>«. (i) wpfla»i«, ibonuw# 

IHICfcft5J:$fc» B^FOjHftfla, 1 b©fgiimj3E 

Sriss-rs^isfeo (2) mum 
u «omM^tM 

a, lbTBttuT, i^nmeflstLftv^sfc-t- 

5*ffio r*te> (l) £tf (2) ©2fj£ico^T(4, 3- 

[0122] (» 5 ££&tg) ±B» 1 ~*4 

irjjfts-fev-y-oi^^^M o o, 300, 400c* 
v^T(4, fi«^*©*^3y^-y*©»^i-5*iSDA»fe 

*©tfia!e«cSr«ft**5ifX?K 
t®tiVj$)<D-%g£Z 9 0 «A»e>-f LT <f> 4V\ 
[0123] HI 8 (4, ^©i 5 *ft««jS«K:*<5V^T 

^ii^©igS)S»ffi©S©g^^^xfc-fe>-y-iu^> 

40 h 5 0 0©W¥SElT-fe5 o *-ir^if^p-^>-h50 
0(4, ±EH6tRI*, inS^-fe^^y^l 0, 2 0 

^tsmmmmmm^ 1 a , 1 b ^^ssiffl^ 6 
A/fc*^©Rr»i^5 ift#i-5a«, iDag-fe^->^^i 

0, 2 0(4, W»*BJ5 lSr^.H#(B5 3fc»*H-5-^© 

*5 0 1, 5 0 2(^*tL-C¥tTi: LTV^?, 0 
[0 124] : Ot Vfi > h 5 0 0 ©±Il:K 
(H«*i") SrEgL, m^2 0 0 (@2#I) 

-Ammc lRZfic 2#fifcB»JB©#;9SSS£i-5. - 

so I2»ssi©$ic i, c 2*^T*is:(te>^fc*5 
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0 1 tms 0 2©ft**SE*.TV*5 (4*5, 

tt&w ^mmmmwii-i a &t>*ib(4, 

[0 12 5] ^LT, :»b lXtfb 2j31ft%MWMb 
A^$^5ir, b lXTJtb 2*lRliiIS«i-5K*filfc=i 

€ixK»te>iifc«fflfflfiib^ 1 1, i 2(4, fgi 3ia 

i©±5(-LT, *fifcK»fiSi*|Rlb 1, b2ttffl 

[0126] 4*5, *B5Hffi^T\ »mmmzm^ 
•r ^mmmwir-mm Lfc©r±, r©i5 immmmb 

I, b2©£fl##4*K:1"*t5*^ EttSttfCiSn 
/B##4, 5©MI!iiS£flsU ***i;oA»ofc9i-5 

©£i#IBMfcfc&fcH§#t>*<*>9, lot, #H 20 

[0 12 7] (£6£ffi7gffi) B9fc, **glfl©£6g 
*»«Kl«5Aaa-feVlMS*©-k^f-a:W^h4 5 

So 

[0128] 1 ^JS^fiCCtt, Ett/gSOK? 1 

Stt? 1 1 5:tffg 2 ©^tHffi»^ 1 2 LT*3 9 , 30 

•&% 1 ©KttEfiafrf 1 a h m 2 ©KttlSSM? l b © 
2 fife 9, ^ft-SftfcfcBJBiHKhf l l, 12#1W 

[0 12 9] Sfc, ±K»3l51fi»t8 (H6#flS) tit 
Lfci§£-, £ 3 £Mjm<D± W>h4 00"C- 

(4Mn«jfflMii^ ia, lb mmtitmnmrn e -eaag * 

v^„ o*5, Pr»«i54 1(4, ^3^JE^ 

[0130] *HW1»HF 1 a , 1 b (tfcfflJSUl!)^ 

II, 12fc*tf) (4, 19fffla 0*drfofc«L«l 

mmmmirz, ;;t-, ^^mm-ci*, buss** 2 
^©fgHj/BSEH 1 l a, ibt-¥L< (fcsviiKiar^ 

L<) 454 5^, ^fc2fi©eibfi»?-l a, lb© 
*5. i©4 5^2l@©|gii)ffl^|i)^-l a, lb ©Pi] so 



4*5, JpiKJMPtffcv^tefctt. MeftflUgSmiH 
CB»«£Et?IBIi:S(B©iHi**r5*»e», r ©4 5 4B 

»we ©ps i4^g -e fc 5 . 
[0131] j: 5 mmmwi^n^mm 

Bfl a, 1 b ©K»fiBSrWI«Ei-iitf, fcir^M^f) 
fla, 1 bMfcJPXIftSSiWfcorfc, *»ffl©fff#& 

*5, A3t6a«-§-S:»5fc©©«J|t*«fett, ±EJBlJQfi 
(H14#Bg) fcEI*-T?*>5. 
[0 13 2] #£Jfi»| a to.fc5*HWHSft* 

jisiiLt, 2<xommmmm : J- 1 a, lb&nstfrce 

irioT, ±f2S?l£ffiS*l^T57^<fc©£lliltc, £ 

ipas*v~»^io, 2 o^e>^asf6z0 9©^ 

©^S6*Sr#f-5 £ £ ^-Pt 5„ 
[0 13 3] *fc, ±|E*3|96^t8fc©tt;«fc:i3^ 

©rirlrioT, 2l@©igI!)fflSIiH L l a, lb©SB?iJ 

rr-t^513?iJ©liE&gi:t4, itafc»©S*ftft» 

i-) = 

[0 134] St, 2®<DmWiRiMm : 7-l a, lbttJJU 
©^S'T'idfec.TfciVo 2ffl©^Kffflg»^ 1 a, 
1 b5rSU^3'^T?ttL[4", *fJ*D©±-Ct*5BI-C*> 

fti-5rtt>tf§5. 2fi©|g»fflSft^ 1 a, lb 
(ia= ? b4 0 1, 4 0 2) ^SiJ©^y7*l 0 0 0, 

iooi cifcs-fc^f-aii^ ^F45 ozmM^wmt 

LTHlOfcSt. 4*5, Sf-^IOOO, 100 1 

(4, SjS©-*©/^ft*SHn5. 
[0 13 5] t^5T\ **ffi^(C*5V^T, 2ji©|g 

mmmi^i a, 1 b©p®)Sj±^^L< 

^u<)t-5«(4, iBJBijaiS^ttTra^-rv^ 

r»E»SllAS:-Sfc-t-5iaKj t(4*45o {Sot, 
BlK^S^ffiT*^&'<TV^5 rK»S#BASr-SK:i-5lH] 
KiSf^KiftSj t^5^5? M4»4^4v\ 
[0 13 6] rjxbroEBwav^fc-ov^rjJckijefi^S. 

hiisj t(4, ■fe>-9-©»f^*fce«fi»©igs^a«* 

[0 13 7] **S»*Kl*S»t* rB»S«A* 

-^t1-5WBEJ i(4, a«fWfc, 2e©)P«|g»^l 
a, 1 b©WWHi*r«-aUT, -tJxb««RCfc45J: 

5 2 mtowmmm* 1 a , 1 b ©igftmsE©^*'* 



[0 13 8] t>*>6//, »f^f fctt, Stasia*©*^ 

^©Sii^j;?), * fi^tKommmm^- 1 a , n 

©IEltl£S*S A a , Ab(i^-fk1--5 0 L^U ^-fl^BWl 
WH<omt\t. 2 la, lb ^T-lifiH C 

(fljttf, Aa#l. 2fjft4iltf, AbtKHfl. 2 
ftfcftS) IffftSfcA.iAbftBfi 
#LV^i^&5 0 10 

[0139] ttoT, ±B» i sat»«fcTJ6-<fc « 
»S«A*-^Ci-5lHl«f4S!!js^Si:45j iv^/-y 

[0140] rot5t, *sas7Bffifc*5^-r'i>. a» 

»»& i^KafcSfls^say^y^fcgHLfcvMB- 
^tay^iJAfcjgHi-aft-i^fcfcttiu ^y^y^ 20 

fcieBLfcvM33-££*K:, a y *y ^fciSBi-Sft-f- 
•^ffiaiSft© Ky 7 Kfcffi#fien:*-rv-feA'LjqHMi-5 
[0 14 1] Sot, ±egl*tt»tt£l5MIL *lft5& 

■5= 30 

[0 14 2] £~5T\ ffiR»££U?l 
«. lb oEI*Si LTlMBBlb©#ifc«:/B^T^.5 

*u±, ±k«s 5 getting t pi zmmmmm 5 0 3 zm^ 

4 5 05r«^;-t5S«±ic, 7Vi^-?i^ 
^4S©&JW$J:9 45K»Jfe*5 0 3£ISgLT, n 

WfWot, W3&KB5fcSit**iRi (ill l*©« 
ffiS^fp]) K«6»*i6>»t«. 10 
[0143] KI3S15 0 3 fcffltrilflt3JSJS««JfcSEfl:-f 

sf>© iesss, mm) x-hfhfi, mmmm 
mil- ia, ib ttsa&tti-s. * lt, ^^gffi-g- 

fc*5fc©©«*#ifc (^ffl^S) Ji, ±fcifc**fc2FilE 

[0 14 4] £Lh©±5K, fc&JfiJBBH:, -fe^aiv 
y > h 4 5 0 i LT, ftSS#l^ L-C£jS#|i>lK:K» 
£»1-5 2«©S|Sl©lgSH?- (Btt/BStt?) la, 1 
b t, lOSlf 1 a, lb©WtSl3f so 



iiS^ttfc^2©Sli^ (ftfflJBlgft*) 11,12 
t, A«#A#3ilfc&*fc*2©»J-l 1,12 

f-Jp^5^y^y^*ftffii-5fetu^i 4, i5i^t 

XL, ri>0, 2fi©Ml©Sii J f-l a, lbp]±^5gg$ 

*LT*s bras lt33 o , 3 y * y /jswjpfoofc itt 

% 2 ©SK^ 11,12 C3S^-f <54fefflg»©^|PiaS3 
!>*3*©ffffl-*-5*l«3R:#U-C-fiiTV^5t©Sr«« 
LT^S. ^fclfc^T, llCllfla, lb (4 3 

[0145] %ftfl©$ 1 ©fiKrf 1 a , 1 b SrigS* 

T*©Eg^ § ft (-ft ij v ^5, ^©/hS-fk^W^T-fe 5o 

5„ Sfc, 4MM©^^*iIifeUev^fcfc:J:»K g| 
1 0 fc*Lfc £ 5 «&©£ l ©SB* fc«t«h«M 
Ofy^lOOO, 1 00 litEH-fSrtfe^riB-C 

[0 14 6] £ e>fc, HftfiofioSUfi a, l b 

■fZtztbiDm MZ_tI x ±tEH6<f>©ayfc£»flHR6) 
Srs8ft*<Tt>S.v^rtT&5^t>, 1@*©g?l©^i!i 

^©lifflfcBib^a 0Bib/8«ff$o £, tfi^afi 
iDortsrtas-c**. lot, <i-s 

[0 14 7] «*.tf, *K6SEJfi»»Ci3V^T, E19T- 
f4, ^»ffi©##m«4, 5^5 s Kn^fiKi^ l a , l 

1 2 fc*f mmmwrni- 1 a , 1 b ©^^e 

^©-H-«ttelli-5K»ffl«#«i4, 5(CiD^T, 

z>mwjmB«nm<i' , 5' 4rK»t5rt^-c#5 0 

iftfc ± D , K»*©m*ft«SHft5. 
[0148] (» 7 «^^) *JS 7 HJS^Mtt, ±B 

©sv^(±, ^mmmmm^ia, 1 b ©ne»M*i©^- 

St»te1-5fcft©«-§-©«yi*jSfeT?*>5. 04 0,1 

6*js^T-tt, 2mvmwi%MWi? 1 a, lb («a 

fflfil^ll, 12^tf) ©Slb£|g^$L< (*>5 

[0 14 9] *3Qfi?gffi-CW:, 2fi©igiiffiSli!)^l 
a, 1 b©e»fifi***5*g-fcStfti-J-5t©-e*)5 

x.b*iz> a ix\T.mm%tfft<. mwj-i a, noi 

»S«*Klf-S+5»fr|cH:. M^li^la, lb 

it, Ej£e»«ET?ia]cfi«©K»fitt£fT5i&»fe, k 
Kiictt, ipiia!SHja-f#ftu 2fi©ieiijfflSiiii L i 
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[0150] *5lEK»«ofll*oftMl*tt«raTK:3S'< 
So «T©f£KI4, ±1EI1 9 ^-f-fe W > M 

5 0fc±5t©T?*>5o 438, *H»Hi4, ±BH1 
0, mi lXt/Hl 2©ir>-i?-SSl-iiffl"r-#5r £« 

[0151] (*^JfiJg«Offi-§-ft!!a*jfe) ^ffiffi^Si 10 

f IK 1 2 a, ^^nmmmmmi- 1«, i b © 
©ranftsn? i a , i birdie, i9^© a o^isj 

M^ll, 1 2tt, -tJl^3xB9«f©a 1, a2© 

V^Tfc, 2Wf!ifflIl^lK 1 2tC}3tt5#*© 
«ffl*|Rlal. a2^ aOM <MMWiWiJ]fa) km 

[0152)11 ©HWHSIb? laiHtfl©t 
fflfflSaB^- 1 1 A*. »Aasin*t (Aa:Bftl£ 
*Ss s i n* t T-a 0 JjfafcMWlMWl L, ^2 

OKttftStt? 1 b £ £ t 2 (D^ffiffiSli)^ 1 2 
ffiAb sin*t (Ab : HEft^I, sin* 
t :{fcfi) -Ca 0*ftfc«MHBb^5ii-5. 

[0 15 3] ±JBM49BlBmkiamK.*S*.Sk. »1 
O^fflfflSl^l lfciSVvCWH3il5«tt*Fa i» 
(/ayty^Fa c, l2©«tt)Ml^l 2K:43V^T 

■feVv-^ytfcjDjggi LT©ff-5§-a a&itfb b (4. 

S4HWIiilil; > TflE©»S;9fc5js$*t5. 

[0 15 4] 

[$C9] Fa i =-mAa * 2 s i n <j> t • s i n 0 
Fac = 2mQAa<(>cos<J>t • c o s 0 
F b i =mAb 0 2 sin<f>t-sin0 
Fbc=2mQAbtfcos*t • c o s 0 
aa=-Aa* 2 s i n 0 t • s infl + 2DAa*c 
o s * t • c o s 0 

bb=Ab<f> 2 sinr*>t-sin0t+2QAb*c to 

0 s 4, t • c o s 9 

±!Eib£9*, mttSSiwfcfflfflWf-i IX 

2 ©«tuEjg»?- ©«*, aitmKomm^im^ 

1 is^2©«[iiiii^ i 2 torafca^ssT-fe 

5. ttt, ±EJIUftNffltt2:R4tK:. a a. bbt 
[0 15 5] 

[ISCIO] a a' = aaXAbXC 
b b' =b b XAa XC 
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2 ^©^ffi?H5©«#©«*i^ s ^4 5 r £ ^^-r-fc 
5 0 2®©^ffi35©ffi-§-©±t*I^ii, WfUbx 
C, AaXCffcl 2<@©tfctttg|51 4, 15tfc(tS 
SV©W*«#StBSr. StAaXAbxetLTffe 
«L< 45 J: 5 fc^-f ^£fS^-f 5„ 
[0 15 6] EOtJCLT, *^J6Jg«l!l*itt5AS 

£«©$L^2fl©ffl;&fi?^ fillfcSSlwfcmfllfilW 
1 U6»e>©{S#a a ' £Sf2©ftaffifi«i^l 2A»fe© 
«*bb' ktf&Si-rS. •£ L-T> ^t,||faa' & 

fc, 2 □ /* t a n 9©tti^Sr^a«-feVf-gg©^m 
«£LT#5. 

[0 15 7] 4fc\ #jafi7gtBK*s^-Cfc, -fevf-atv 

»mi-sr£^Rrffi-e&5 0 

[0 15 8] £fc, ±l2^4Hm^B£^^. 
fc#fe*v5W;& (2 0/* t a n 0) ft % B 1 ©i£Sjffl 
SHUT- 1 a ©PI&igffiA a #3 ±W« 2 ©|g»^S»^ 1 

flswiBwaafc a *> mmrnmA a * ±1* a b asgft u 

±t5A b *— jefc"J-S0lMf*S'F»i*5 £ £ fcfc, 
[0 15 9] r©±5(-, *JB7Sai0HiK:i8V^Tt, 

n©sifi £ £ t> KPi*Kasft-r5 = Dt L4 

Ojfe-^ffi***© Ky 7 hfttB#ttfc*+V-fe^U»1W 
[0 16 0] (SB8HJfi?gtt) Hi 2fc, *»9!©*8 

5 o©»¥ffim&^-ro iiemenis 

fcfc©t?*>5iiJ» ^me*ii^m£H:KLT±lc^©2 

[0161] (1) «3tB©Sv^L-t\ 2fi©BIMi 
SWla, 1 bie:|g»SI&^=^fflm® («*«£) 
4' „ 5' as#fti-5„ 4fc\ »9 3IL£45^j 1 ih^ 

6St*»ii©*i*afc-c3*'<fc±5fcx mmmm*-? 
mm&A' . 5' i±wwi©«Ki:L-cjfvvt:t>Av\ 

[0162] (2) |l){t©av^£LTi4, ±IB»6^Jfi 
^ffiT-tt, VMfifi^ 2 {i©|giifflMitl^ la, lbf 
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mtommmwi^i a, 1 b©B»*jE«MPtti,-cv5. 

U*»U *^»SlT-(4, *©±5fte»«ffi©lttH: 
fTfr-f* Igfttg®He=^m«4' , 5' Srffiv^T, P>5 

[oi63] -t lt, nbfi««tpink^«n : 7' i a . 

1 b-CRCKft5J:5K. EUS1V2 0 0 icioT. SB 

fcSfcfcoSBfcfrffiH:. ±|E*l£tt0gffi (I9 4*J») 

[0 16 4] <bt»%//, r©J:5fc*=*;fl©*« 
4' , 5' ftKttsrfcfcioT, ±egiJWJK6& 
JfiJgffi© rKWHBAt-«K:-*-5lillMtWKi:4 

«fc*fah,-cV5 rK»Jg««^©aSiitffi©3Eft-^«p 
KI©Sift#»S:B< *V*5* 3 y H ttfWR*tah.fc 

[0 16 5] rrx\ HI 2 fc*-f fe&©psB!!ijg!*?- 
la, lbtCfc^T, H«ffil»4W5t& 

RXf5X'hZ>k LTt <tV\ 
[0 16 6] -^©SEIS^C^llcBBfliSrjSte* 

*Ttiv\o*9,Bi2>t', i ©ran^ 

filial a fc*SVvt«\ E»ffiWi#4, 5T-fcoT|g 
ttSfre=*Ji«Ctf4' , 5' *ffl©^2 
(DWMmWMT- 1 bfc*5V>TB:K»fflm«^4' , 5' 
■e*>oTK«lB» i e = *«»ffi3iS4, 5T-fe5j iLT 

fcj^u r*«jg«i^-ibi!:*iv>TttiBlbffl««i6s 
4, 5x~h^xmW)MWi*:-?%mmm4' , 5" 
^{ussi^i a\ad^xmmmmm^4' , 5* 

Tf*>oTB»jg»*=^ffl««*4, 5T-fo5j iLt 

[0 16 7] *fc, mi 2X'te, 
4' , 5' iU, 5»*ttUfrAV*fc 

(om\cb. mmmwii- 1 a , lb^KEnsjifc*^ 

fc I***? i BMft? ±©KiBft t ©ffiaflUf tc 
i 0 K»S»^±©E«fc4C5fi*ie«***ffli-5 

tttt&tfu ©^ffi^RrtgT-fes„ j±m^tH^©^ 

[0 16 8] r.©S«&ffik:,ki9, HSIft^l a, 1 b 
©^^©SfiSr^er^^-f 5W*EI1 3 fcjjcf. 01 
3Tftt, tttttt©C«4, 5*nVHM&U #Ktt 
Mlfla, lbtj3V^T«iS4, 5if4R*f 
Mfc, ±GL;MeftJ8Eft5 0 3fr&j*U i©iSi^5 
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o 3 RW&t ut<b©-c*>5. oi 

[0 16 9] !teib\ r©BB«liiS»Tf*>oTtS<, EH 
503WMSa i «tOtS4 > 5£rJESiJg 

MtLt!)±i\ *fc % rfc©£ii^- 1 a (4, «gue 
*©n?i btt, »«rsiu « 

S*»^ = *j ©*fifctL-Cfc±v\ Sbl:ii/Hl4 

t^-r«i^ siaia^i a, lbttc, kims 

10 gaU 5 0 3&tf5 0 3 ' fcfflvvc r«flUEg, % 
^=*J ©*figtLTt^V\ 
[0 17 0] r©±5!w *f&8£Mtfg«fc.fcixtf, 

a, 1 b£«msK»£»©4tii 

***=*-f5*a4' , 5' fc«*fcfc©fc-ttUf % 

iEi!)Mii)©fes* (Rnse-^eiii£»%£«) 
mritJ:oT 4 ^©*=^©iis*fcaE<3#, s» 
?ia, i b©en£n©£fB^©£n%A«»naE 

LfctU fcffl»l 4, 1 5i6»e,©ffl^fl|-g-©gfi*lli» 

20 [0 17 1] -eLT, ^^©fel^ffl^fcAWji (7 
4~Y*yir) fcJ:9. KMJgtt&fTSJIllhf 1 a, 1 
b ©K»ii«ft-SK:ffil»i-*ttf. MfgftffliSKi^ l 
a, 1 b|WfciqiKg*#fcoTfc* *»fl©«*a 

a, bb^I (M^i£2nlF«u<aWI) fsriic 

tot, =*v*v*K3:zm^zmg$k<®z>zbtfX' 

#5. *fc, £©^©»»S«-£W*tt*=*»* 
fc*<5<t>©-C*)«fc©, KHfc#-*-5S*SMe{fc#£C 

[0172] (»9Hlfi?g1IB) HI 5^ *3SM©*9 

3 0©w¥ffiia^-r o **is^B(±, ±!H^2^i£ 

Ji^tt (H5#flg) *«»Ufct>©-C*>5. «2%n^ffi 
■X?ttBr»ffiWL 1 «T?*>ofc©K:»U 
B 1 5 t^-T^IC, nj»^ 3 8ft, » 1 © PliigP 38a 
t^2©pli!)a5 3 8 bt i>3*^U, HW»«53 8-a, 
3 8b &%ft£Mft£6 fcT»lteUfc#3g (MMtt^» 

[0 1 7 3] >- h 3 3 OtCjJVTt, 2 

^©Sit-^3 1, 3 2K*S»t5«-*©tfeffi*lRla 1, a 
40 2 V WWK»ir|lia0*|l4, Jfc««3 5*y*©ffffl*iai 

t# LTSitt*[p]©^3SSi* z li] 9 ©^3ig Q ^^ffli" 
5±5fcftoTV»5. --T% H15-CH:, ±1213 5 t 
JttfcLT, rilfe#*[fi|a 0~a 2. K*90° 

3 2, |g»ffim®4, 5, «fflffi««3 4, 3 5t« 

[0 17 4] mi©^Jtillf|5 3 8 a K38V^Ttt, -^©Sl 
3 lSrttfflfflJE3 3Sr^LTS«M* 2 a 

so r©jE*f#2a©-*IMlIfc«#fl|3i©B» 



tiX^Z. Sfc, -^^^14^3 1HK4, 2I££3 6£ 
[0 17 5] *:LT, mi ©"5JKSI3 3 8 a£#tfS, ^2 

t±ot@i5t*t^ao©M (nbsn^ita) 

fi«f3 ltf, ^ttlffl^3 3(C±-dTE11 5£*t-^ 

siaiM (ttafift^iHi) izco^tamwiir^^t 

[0176] r 5 LT, mi ©^ft^ 3 8a K&l^T 
S4, -#©£»^3 l«raa6©*¥Bi (Ell 5K*5tt5 

i: Siftttft z H 9 f^^SS Q Lfc t # 

^©fc^fe-toT, Sii^3 1 l4±!H*¥ffirt{-T^ 
ffi-*-5^» «aflnT»«*3 4fcH\ al^O«© 

3 1 axtsses 6 5r5iLT^tafflpr» 

H«3 4£p]Ca 
[01 7 7] Sg2<DRTi!)g|5 3 8 blio^Tt, 
2: a* a* 5, fflfc, %2<D*im&3 8 b(4, {&#©«» 
^ 3 2 £ ^ffifflfg 3 3 , 2 

m2©-5ii!)^3 sbiit K»fi»#isifc*«fc"iirffifcai 

[0 17 8] LT, m2©nli(ig|53 8 b^fttf*, ^f? 
m2©pri!)a3 8 bKJ8t>Tt, &ffifflRr»m®3 4 

s*, Rib£f&aiffi% 3 7iaota 2jjfabmmtejjm 

[0179] r 5 LT, 12 © pJiblfB 38b (C*JV^T 
|2l;j;oT 1 ft*Ofi»f 3 2£a O^fl^Ktt 

HtWliaWJAKioT, te*©fi»^3 22fc 

[0180] i r 5T\ *£lSJg«T?H:, g 1 © ^WsU 
3 8 a^JpSg-fe>~»^3 OK, m2©"TS§|53 8 

b*sjnas-fe^>v^4 0fclnrtt»!:«Si-5. 

T\ « °IW>n 3 8a, 38b (49^*)^^ 6 let o 

t, «a»f3u 3 2ttPHree» 

[0181] r©tyfxwyh3 30frtb<Dmt>b 
Ltlt ±ra2 2)HI»*tt&RI*K:« ±6** 4 ©J: 5 



i:i45 2fiotliMt, BP*>, -^©1^3 1 dm 

SS-fe^-»^S5 3 0) *»fe©flr*8 a 

3 2 (JP3i«-feV-»^SS4 0) i6»&Oflr#bbiiS38 

£1-5. tit, siifaa, b b z±.mm 4 1 n#© 
0S&S52OO tf?H§-©M#T\ Jo*i«||[asiSKft5r 

We*. *2&8S^ffiilR]«©a*;We>;h,5. *fc, 
**»^ffi-CB:, ±E» 2 glSJBffiTi&^fc o K J: 51ft 

[0 18 2] ZZX\ *^ffi^(C*J^T, «-Hrtiiai5 3 
8 a&tf 3 8 bfcfctt5fcfflJBW»m«3 4(4, 
f31, 3 2A»fe©=iy^-y*S:3iftJe3 6*^U-CS 
tt, *fi»-7-3 1, 3 2©&WgS)3f|R]T-fc5a 1* 
Ir], a 2*^ttfflSllli-5. 4oT, #H»21it4, 
i0HhP3 1» 3 2^1©I1^ «4fttHJBnr»*«3 

4 £J& 2 ©su? t l xMrfi is ntz <£> © t -f s r £ % x* 

[0 18 3] o£9, *m9Hft^(4, irvf-3iup« 
20 yh3 30tlt, 35igttzKftLTg»;frlRltdig» 
mW>-r5 2®<0%l<Dm®1-3 l, 3 2£ffi4r©Bl© 
SS)^3 1, 3 2 ©jS-MIHWt 3 6fig £;ftfcfg 2 ©S 
»^3 4£, Aa**7^Snfci#fc»l©«»^F-3 
1, 3 2KJDi?5 3!J*J>*Sr»2©a»^3 4*^L 
T^ffl-r5^ffla53 4, 3 5 i&ii s ^o, 2j@©m 

i ©Sib^ 31,32 #3g/$&tt££ 6 r-ag^nr*5 
t) , 3y^-y^^jpt>ofc£#tmi©^iii^3 1, 3 

2fc»fe-t-5*tiJfi«i©*fil 2 ©IB** 3 4 © 

so V^5t©^«fflLTV^5o 

[0184] :r IC*5V>T, Mm 1 ©SUl^- 31,32 

t>av% mi©MS)^3 1, 3 2tt3fi«±-?t> 

*©#^ «w©mi©ssiT-© / >^< ^t>2 

[0 18 5] ^tb^4oT, ^ft< £t>2ffi©mi©S 
»dES»*fc*!», B»iB«as«*i:ft5WKi*©»« 

40 »« % R5^^MIbffiSTafe^^^fcml©^Il)^ L ^-*5v^ 

[0 18 6] (Jgi OSatJgffi) Hi 61;:, *3SW©JB 

h 3 5 0©«»¥BB**f. *gat»«tt» ±E^2 
SE»»«©«»Tr»>!»» «3i«Jfc«:. ±IEH5fc*i-» 
23*WMI4:H: X **|R|a 0, al, a 2^t5K5r^x. 
so -fti, nT»)|fP3 8 4-2o©pTlligB3 8 aS.US3 8 b{C^- 



(19) 
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SfLfcf>© (jifSimU&ttS) T-fcSo m^&Z-ti 
if, #-fe>-1^l^ >- h 3 5 0 i4, ±fEg| 1 5 

a 0~a 2, K3r9 0° EWE**, ig^SEHlfflg 

[0187] -t LT> pTftflt 38^ 

sv^as; ufc» i © njmn 3 s a &tff§ 2 © nm*? 3 

8btJ;oTfffilt5rtt\ 2®©H®H L 3 1, 3 2 
(rT»« 3 8 a , 3 8 b) (DmtUK fy/rtfgftt 

fcst^s* y y hifihs (~z.x*^?mmki*. ±\c 10 
3feii^rRi©g4g^^i-) . mi 6ic*5^t, * 

^t^ u-^ v h 3 5 0 £&&¥#T -oKKSJ 

otfe¥MIl«-fe>txp^yh35 1, 
f§2©ir^f-^vy > h 3 5 2 k Lfc*g\ > 
b3 5 1, 3 5 2!4giJ*©^y:/±^M£*t-C^-C>b 

[0 18 8] **JS^©lii^(CoV^T34^5o 
M^S)-?3 1, 3 2 ( -5ISb^P 3 8 a , 3 8 b) £, aO 

I©fiW3 1, 3 2T*#L< (feS^ttfil^LOft 
5i5(ifcy»Ui5i2fi©»3K 3 2©ig»«£E 

5 0 £©J:5te2*l©fi»?-3 l, 3 2 (pr»g|S3 8 
a, 3 8b) OHMKfltfJI&SaAfcLTM:. JOUR 

PftmjE©^fi»i#MT-fc5 0 
[0 18 9] **JS^ffilrtJV^Tf±, 
3*fc*©{t#*&3#8: (^m^ft) 14, ±BH4K« 30 
i-»»*j£i:iPl*fcfT5rfc)8ST?#, ±E*2 3Slfi7B* 

t fl*©3a*«r#.5 r fc as-e* s 0 

[0 190] SfeK, **«»«t*JV^-Ct, ±IHB9 

-smmm 34§f2 ©£t»>^ t l-c*j*£ ttfc 

[0 1 9 1] oSO, #£167*1814, tyfx^yf 
3 5 0 tLT, ASSHz KStL-rSitfrlRlfcBaBfift 
t5 2flO»10JBt?3U 32^fl*©flCS 
if3 1, 3 2 OftfMRS 3 6 T'^fe $ tlfcfg 2 ©g» 40 
^34i, fc^#A#£;h,fci:tfcSSl©Jg»*3 

T^ai-5#fflg|53 4, 3 5 tm, £>o, 2fl©f§ 

l©fi*h?-3 1, 3 2H±*a96*iiTi8feira3iuT 

3 2 fc»4i-««WJiHtt©*fil (S^2©I|l)f3 4 

•C^5t>©*«USLT^5. rrfc^T, SSl©g» 
?31, 3 2li3fia±ttiK 
[0 1 9 2] #jgl 0ilfitt^Tt> > ffiSM©!B so 
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1©JHBHP3 1» 3 2 *a3B*-f 1-3****5 r iti 

ft, tea* Mb, £9*9fa±» 5. ik, igih^s©ffi» 
[0193] (in mmmm) #»i 1 ^jsembko 

V^T, ±|BH1 6&fliVvtK?l3-t-5. #*»«(4, ± 

mmionmnm (m2mM%mzmm.M?®3:m&b 

Lfct©) ttyfxu^ yh3 5 0©*H3£!4£<|i5]C 
T-fcS. #*iS^i^l O^S^Hi©*^, &© 
2j&-C*>5. 

[oi9 4] (i) ssi ommmx-\-±. 2m(owmi- 

3 1,32 (nfliffl 38a, 38 b) ©Kft£IB#$L 

fe, ±56 Lit 4 5 fciniKISfc: 4 D , MSUr? 3 1,3 
2©BtM6«s4M*fc5. (2) (1) ©SE5t#v\ * 

i o satjgiitflr-i^o.ao^ifeasiifts. *mmmn<D 
i&irj®&£mtt. mumi- 31,32 ©B»fi«©*- 

[0195] (#HJfi^ffi©ffi-§-«l31^fe) HI 1 6 fcjj* 
■Mr^^W^h 3 5 0*5^T, ±!Ef§2*ffi^t 
-*©iHB : F3 1Ar«ttJ»3 4» 3 

Slt^S 2*54^fflg53 4, 3 5*»fc©flr* 

bbi:*s, TE©** 1 lfcwf fllft 

[0 19 6] 

[Sell] aa=-Aa0 2 sin<f>t-sin0 + 2 
QAaifcos^t • cos0 

bb=Ab<£ 2 s in0t • s in« t + 2QAb<frc 
o s <t> t • c o s 9 

a, bb(4, ±|B*4^1fi?gfi (*S:7) XtWff 7^1(1 
±BJR1 0»^T*(4, #tti^{f^a a&t^b b (fc 

fc*u Mil oiofi»*Tfttpifi»^-3 1, 3 2<Dmmm 

*Ii4^LV^) ^, *©££, ±SBH4m*-t-3Erfe-t?»»; 
i-5©-e*>5*, #£5S?F^T-(4, a a, bbC#L 
X, «-^TIE©«cS;i 2K^rt1ftff*fT5. 
[0 19 7] 

mi 2] a a' =a a XAbXC 
bb' =bbXAaXC 
(C : 

r©ft*l 2ld^-r^{c, ±E^4 5:0:f§7|| 
lt»fii:iai«©»fffttT5. r©lftfftt x ^J^(4±i*I[5] 

fi©*w»©ft#©*B*^**5 r. k #««-e*>5. 

2l@©^ffi^©ft-§-©±Sti*i4, ttlfMbXC, A 
aXCT'fel?, 2fi©^ttiSP14, 1 5{Cfett5SV© 



tH;Wf *!:AaXAbxciLtWfL< 
[0 19 8] rctSfcLT, *Hm^^*5ft5A5S 

ig«©«f lv^2|b©u^# s apt,, -^oii©ii 

©fS#bb' ^LT, rftfefc -g-a a * 

[0 19 9] fc*s, ^mS^ffifcfcV^Tt, tyfiU 

fc, * t ottSEfcrcksa^ *:©*3rJB^Tfl3S£Q 

PflMlAa&itfAb^ftLTtj, ffi^J (20/* 
tanfl) 5 B»£«Aa*i.fcIJtAb 

[0200] r©«t5(c, *«i lSWMfcfe^T 

[0201] (»i2 idfe^iB) #jr 1 2 mmmxc-o 
^-c, mi e s^tr^i-*. *mmmmte, ±mm 

[0 2 0 2] (1) «5tffi©sV>iLT(i, 2fi©M» 

mm 4' , 5'-*s#4i-5. rr-?, Hieics^tt 
5 2e©iEii)ffliifri Wffi®®4, 5tigtbffimffi 

4' , 5' ) ©SfcWtf^Sr^gSb^s^WSil/T 
[0 2 0 3] (2) »jf©sV^LTi4, ±IB^1 OH 

is^n-m, en£«^2ffi©£n^ as i ©»?-) 

3 1, 3 2t^L< (*>5W±»B?*L<)4SJ:3fc, 
Wtt2fi©lM3U 3 2©Kf&mjE£fSSLTV' k 



1, 3 2-CIBICR:ft5J:5fc7-f-K^y^lMW-f5. 

Sfefcs «*jas©3Eft^mi©feja**tJ:5e»fi 

»©^t{£#LT^*b£&£tiLT, ignite ©B#P^ 

[0 204] jMW»«fc*iv*Tfc, ro±5^? 

ffl©*14' , 5' tRtfiiiKtoT, ±8E#l£ 
Ifi^lSt-ca^fc r»»jg|igA«:-j£fc1-.508HP;4S* 
^irftSo J tv>5^ y v Mi3fet»*L5*, rKtt£4fi 
10 £l^©S9Hafi©aE{k^lB©iBia»»*»< iv^5* 

[0205] ^rx\ #ssi 2ii»fif;::}o^Tt 5 , e 
MMM*-?mm4' , 5' iiT, wm®(:j;5# 

*<fc©ilRl«fc, ™^3 1, 3 2^fcEISftt* 
&«**fctt«arafcfi»rf 3 1, 3 2±©lHiH£©fg 

^, JEm^ffl#©^fe2!iS-5i^T-foS„ 
[0206] («i3 HiS^fi) *5Ufi»ffir4, ±f3* 

20 5£Jftgffi (H8#flS) HT^fc, rug)^©^©^ 

r fc -cub#ffl t&a* r&]©£g£3 y * y ^©i§£* 

~*8Xt/«l 0~»l 2Slifi^ttizjS^SPgaWi-?l!h 
A£fif3§©-fe>-f-^W^^h3 5 0, 4 5 0(cS^Lfct> 
©-?$>$„ 

[0 2 0 7] @ 1 7 i£, ^© £ 5 

>-h5 5 OWmBS^ffiHT'fcSc, *tyfil/^yh5 

30 ooii, ±ESI6g»i> (ii9#fiS) mmsi 
•tm^io, 2 o z^&wimmmMWrf- 1 a, i 

10, 2 0 14, pJSj^ 1 a , lb^A#»3^Xtrt- 
5— »©lg5 0 1, 5 0 2iC»LT¥ : fTt LTV^5„ 
[0 2 0 8] Sfc, ;©tyfi^yh5 5 OiCZtL 

t, igiifflms4, 5 fc/B^TflfflttfcftinaE.ftt-sB 
ii^^-^^si, &m®mmm*i a, nu, 

ix» Bl7f©bl, b 2*rSjfce»SI»i-5 0 rtt 
f4, *5 0 1 tJ65 0 2 t©ft$Sr^^fcii:tJ;5 0 
40 ifc, *H«fiTii, Bi 7i;sti^ e^©ig»j 

Mif la, lbtt^T, St^©t5 0 1tIV^ 
^©^5 0 2 i©a^2tefc5^S, 45-»K*Slt5*fi© 
Eg?rSV^a^^i: LTV^§ 0 ftft, ^©*^Sr^^5r 
k-Ct>» *SI*»ffi©3a*H:PItT?*)5 0 
[02 09HLT, ^©b lXUtb 2jjfa£MW}mt 

A#£*L5t, b l&tfb 2*[R]iii:Si-5K^[p]^^ 
y^-y^/SSf^ffiL, #MBfl»B?-l aJKJl bfcl-tJl. 
**l«rj-?>*bfc*ffl^*afc^l 1, 1 2ii, JBl 3trj; 
so ot#*Hl 7K*i"a 1, a 2*|K|ICttffliS«ttr 



[0210] r©j;5lrLT, SAmranSUfofirfflb 
1, b2£fcttfflE»#fia 1, a2tOft^9 0«i> 

[0211] (i) TJ&WBWEftMEt-SrifcJ:' 
(« *. tf , » 6 gffiftffiU B 1 0 £j&gffi) o (2)2 

(3) 2m<ommmmm : i-n^f\ J ^\zmmmm^=-^ 

[0212] *fc % Bi7 tr^-rf!)T*i4, mm^®t l 
s#*(S](r*ftT, -fixT^sfcfc, mmmmm^i^ 

iaHtMo^r -y7°^< ftofc 9£< 9 
ffittffi5©»#|^±^^o^ofc!9 UL*5ri#fc 

[0213] mmmmx'i^ r©±5ftFnmi^&^© 
x\ nmmmzm-±jjtf^\ *mi s^mbmicz; 

[0214] (^14 gffiTgffi) *$0fi»«H:±lBH 1 
[0 2 15] 39*!)^tgaUi>fifiayt!J7J 

^fc^i = y*3;&fcjeH+5«^©*£;*# % ftsg 

[0 2 16] £©fc*fcM\ Hlfc*ft5^Sflft/h$ 

i©SMK^*f-T5^til^rS]©-fn^, 2-3©*UJffl 
filial l, l 2©B-c— S**5ri:jStHJt4:4«. 
Hlfc*swr» a l#fili:SMlK 

get, n2^mtmuuKt<Dti-tn&e ti>m^-t 



[02 17] Hlfc*Jrt5a l#fo*SiM»Ki:©*i- 

£S (JK l ©tftfflJBSSriP i i ©&ffliiSi#i6]©-f 

«) £0 1. a2^iMKi©4tM (12© 
&ffl^S!»^ 1 2 ©ttfflfiSb^fao-rftaa:) Sr 0 2 t 
■f-Si, 2o©M»ll, 12 (O4 0 2OO 
iDitg-feVv-^^l 0. 20) A»fc#?,it5fl|#a 
a, bbtt, TlE©feS;i 3©J:5fcfc5. 
[0 2 18] 

IS13] a a =-A<J> 2 s i n * t • s i n 0 1 +2 
o Q A c o s # t ■ c o s 0 1 

b b=A<J> 2 s i n <M • s in02 + 2QA<*>cos 
* t ■ c o s 0 2 

r^T\ 0 1 £ 8 2ii0(c:£v^i:£#it1-5£ N ±|H 
[0 2 19] 

IS!4] a a =-A0 2 0 1 s i n 0 t + 2 QA0 c 
o s <t> t 

b b=Atf> 2 0 2 s in^t+2QA0cos<Jt 
H 1 8 fc. *I14 JUfiJgffifc^JS Lfc[H]S§g|5 2 0 0 © 
' n%7ji-f 0 2o©JnS^-fe^f-~>^^l 0, 2 0i>fc 
©ffl^ff^aa. bb^ tm-fZZkKXi 
t\ ft#Gl 1 1, Gl 2as#6Ji,5 D ftfGl 1 1 f± 

[0 2 2 0] ftfcftfcflHS-Gl 2fH*fU fflfGl 1 1 
tft#Gl 1 l©&t@£9 0S->7 h £-£fc{f -if-G 1 1 
2*fc*W**LTttoTlRlM*S*;WJ\ flT*G 2 
1, flr*G 2 2 fl(*Gl 1 l©ftffi^9 0S-> 

[0221] flttt^fcieHUfcfli-i-tay^-y^KijeEg 

©J; 5 KEJffltt«£;&»tt5 r t fc J: 0 « tt^i-jgH Lfc 

ti. r^f>©»#(cJ;oT^5t^-fe^f-Sa©#tHffl:t 
LT©ffi^74fi/ (0 2-0 1) ^#f>tL5 0 
[0 2 2 2] fcfcfcO 1, (20«W|flffc,tt, 

ffl^Srffl^LT*5< r itioT (0 2-0 1) ©ffi^S 
#*P>*k (0 2-9 1) ©tt^ffiV^T^S 

[0223] r©±5i^ *H»^©0Sgg|5 (fUSS^ 

a) 2ooit ^y^-y^^^Hu^v^ m&jj\c&m 

Lfc) fa-§-G2 l*»6ttft!iS9 0° -fjxfcffiftfc*}»t5 

=> y *y ^^^Et-sif #g 2 2 ^^wi-ssitg^^- 

U Pifi#G2 1, G2 2Sr^LT- ; e©^gM:^tS 

[0224] mmm^m<btt^4Q/ (02-01) 



(22) 
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<0 , *3^©Kfls*i$nK:&ilK: -fc 5 CttSfiA^X 

[0 2 2 5] * fcfc, lAjgHWoSftSAom 
^ra©Sia*»t Lt\ fcfflEJSBHF- 1 U 1 2©*M 
J; o T-So^^iP^o fc t # ©& Ui 

6H5ffi^G2 1 ifl#G2 2 fc$L<*#f3fcfcfc 
[0 2 2 6] ifc. B»SJBft«oT3y*!>**BIJB 

ffi^ffi©J;5f£, HHfefcfcfiHLfc (^iMUAtgB 

ufcW LT=y*y^£i«y£-r 
iitf, fit i o 1 3 ^ tga Lfc{| tcfiffl 

[0 2 2 7] £©±5^ *3llfi®ffiO-fe^S*fc*J 

SSI"?**. 

[0 2 2 8] Sfc, HI 8fc33V>T«fll*G 1 2C»L 

Tra»*s«rj4»ttT^<5#, mi 9 £*■*-*©«!!:»■*- 

flr#G 1 2<Oftt>V\c, to&Btiz>i/-y?Ul 0 
*>6©ffl*«#a afcL<ttAnS£-fci'S'l«'^«2(>*> 
&©ttWMI #b b ££8^5 r t h "JMXhZ, 
[0 2 2 9] Sfc, Hll 8X1*1111 9fC^V>T, {i#G 
2 1t«tG2 2*fi»*f, flfG2 2Zftt!birZ> 

[0 2 3 0] ir5T\ ^JSJgHRfc^V^S-feV^acu 
±, ±1211 1 t^1-3g 8«S8 = 0t*5±5 fcfflofc 

[0231] ^titi. pmu^swFi-ntamtb^k 

o° tft5i5fcRW, «f^Lrt, JoitB;fc-**m© 
e>***K: 9 o° t-t-srt^nrtBftfcj&Tf 

11 2 o fc^i-*H i commm<D£ 5 tfc-f 

[0 2 3 2] r©JPXPMi-<t?>M»^|pI©-f4T, 

r.©rft&«ttftfc5|WIW-5 5. H2 1KS 

I'-fra: i// v h 6 0 0 it, ±EH 6 teirt± 



42 

> V Xc$$\^x ±EH 1 9 tf* fl = 0 t ft 3 

oT±i£© i 5 KJK 1 (O^mumi- 1 1 ©#ffiSi!i* 
fiio-fji^ftfl 1, Sfctt^2©^ttiffl^S)^ 1 2©& 

[0 2 3 3] $oT, H2 lC^ttyfiU^^he 

0 0 i;:*5i«-ct>> ni 1 8 \z.7F-tm ^-i&mzmz-tuimm. 

fcW*4Q/ (9 2-9 1) tffcfcJtSfcw, M5£±© 

JniKSS:* n i tc i 0 Kits, KfI«H4©/hM 

**JS^ffit?^ LfcJDX^ir i 5S»*fRl©i*ti,S:5fiJ 
ffl Lfc&ffi*?£j±, ±©^T©HJS^[ctMffl«rt^T- 

(te©si«jgffi) ftfc\ ±M&mmm\^&^x\^ ± 

u^^h fc*5(t 5 2 fl©£ft?©&tt£»K: J: o 
T2o©S45HJMf»a, bb£#T, iftfeoffl 

k £©*&, **afr?ic*jv^, *ttisn#i*ij:Htt 

M»^[nit^9 0° ^f>-fJxTv^ifJ;v\ 
[0 2 3 4] ■fe^3:l'^>'hK»^-C» ^ffiSl 
ftifrJSHb^-iisHB-efcoTtiv^ W*.tf, Bit 
Stt^MyH OOttJVT, limstti'i/'y 
0©*©»frfcW:ta*flr*a a©^£ft5;5S, V 
Ulff-^-s i n 0 t£tf£©BIMt*s i n * t Sr«^b 
fcffi-^-c o s 0 t Lt, m^fS^-a a 

#Bi£;h,fc2o©ft#£|&£1-S-£{;:,fco-c\ ff 
[0 2 3 5] fot, -fc^l^V^MctSttS&HiS 

m©aaiici:t4ofc4W!feWBa«4<» nmm. mtsm 
= * *as*g t fc 5 it ft fcffi a * h A»o/j^ft^ 

[0 2 3 6] ±e±-c©3e*jgtt(!:38v^-c, ran 
to mwKo^mtLx, ii\c^ sen 

KD&SiOitffcis, ir©IIMi?g*^^:*s^^■C'b, PSi* 
fed, n-^y^jKJ:5««aHBl^ ffta*4f^ 

[0 2 3 7] *fc, fta^^©*W*ffitLT, 
»m^*fcJ;5^ffi fc»9±tffca«, if© 

[0 2 3 8] £fc v nbfi|fe©nBfiM. iliias^© 
so WfeiLT, it, »«HF*fcJ:4*HJSr*0±rf 



43 

[0 2 3 9] £ifc, ±e3W#«fc*S^T, KfELfcfc 
l«0*»feTifCV^5«fc«©lHB^ (1 1, 12, 3 1, 

32) svMora-^ *ujsaB©*fiio-fjiA««*4 

oTV^Ttfi^ (#Bfc*5^xfc&©flas*feoTvvc 

tav^) = 

[0 2 4 0] i r 5X, ±|BLfcif©Sgffl^lBlr*5^T io 

^^©AnMgfct 9B&< ri£<9, »S7?/ 
SrEISr t^Wlg-efeSo #l;Ltf, 111 2 2 K, 01 ©-fc 

Lt^t. &*5, 02 2^, Tffl!l©-fe^^^^M 
0 0' (4, Xfflro-fe^l^u^ > h 1 0 Oif^— ©fc© 
XfcSri*, **J©fc»«F-§-fc r- j £#LX&3 0 
[0 2 4 1] 0 2 2 IC^VX^, frt>fiMyH 
0 0, 1 0 0' *S^ti!Sfi[ffi-CBlifiili**5 0 -rs 
£, 2ootyfi^ynoo 1 10 0' trtta*^; 

[0 2 4 2] £©&, Ztl^tKD-t^D-^Utl/hl 0 

o, ioo' a»e>©utfj*\ ±iBBi4fc*iiftwia*2 

OOlrii-fo -t LX, 2o©ft||-«)t-#^^5tB^^?| 

£©#*#«, «i©^T©iafi?g«sn:tafflRriB-c 30 

IcSf Litis, «fcEHUCfc.fcv\, Mil^r&]©SS® 

rt©M^i4«gaT*&5„ 

[0 2 4 3] *fc, *3SWtfflv^e>n5 3y^-»^fciB 
5, ilBLfcBl&jHfres^Wi^ , 5' © 

m^j i ^®)Siii©^fe-f &ii5 0 

**l*>©5*>, HMfc&fcJ:5flr»H\ #m&m 

©*e\ #wffl©«ii®i 4, 1 5©**aEftfc« 
9, ^y^-y^i-j;5W#ta^&^xtti^$tt5 40 

(0 3#J$) o t£ot, ^i±)^[6]^fe^-rs#©*jt 
©I^HIB©^©*!©* (0*9, Sffc&lH5p D n £ 
iSJD-TSr.i«L) X, -hlELlfcft^-Ma^felcioT 

[0 2 4 4] JMSWfcjsttS-fe^sv^vhi: 
LX, »*«>L<lttMUNk #m&tti£0!l£LXt&lK 

ii?Xifc<?, JEm*^^-f^-S?ft«oXtPI«©3» 

[0E©fS5*&!ftBJ] 50 
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[HI] *»W©*ljat»«K:«5-l:vf-*wvh 
©»&¥®0Xfc5 o 

[12] ifmm%mm\m^m&%<D7~v y ?mx 

[S3] Hlt^i-fe^f-^^vhfcf^ffii-S^SrK 
[04] ±E»1~»3, fg5, m8~»l OXtfS&l 

[05] **W©*2Hlfi?g«t«5-fei'-9-a:>pii/h 
©«¥E0X&5,, 

W ^ h©«¥ffi0X$>5„ 

[07] ±!b^4, *7, s^jgi lmmitmimz® 

[08] *3SW©*536JS?g«t«5-fe^f-3i^>h 
©«¥E0Xfc<5 o 

[09] *55W©»6XtfJB7*lfi»ffifc«5-fe^f-3: 

> h©W¥ffi0X$>5„ 
[010] ±SBSS6 3Qfi^||fc*sv^T2fi©K»ffiJi» 

5 0 

[011] ±1B»6 3Qfi^l8k:*JV^x«8ara(i*-ffiv^fc 
[012] *»W©»8£*7*ttteffi5-fcV?-:El^> 

[013] ±e*8SUi»1l8fc«v^r«»ftffli!:j:0* 

[014] turns mmmm^m^xitmmmRvmm 
^m^ff 5^^-r»¥S0xfe5o 

[015] *SW©S9»li;i5tytiv^ 
h©«»¥BBT?*>5. 

[016] *38W©»1 0~g?l 2S5*»ffifc«5-fe^ 
t^^ V h©W^S0Xfo5„ 

[017] *mW<Dmi 3 3Ol0MiK:*5*^f-3:^ 
>-h©W¥3a0Xfe5 o 

[018] *&w<Dm\ 4^mmm\mz>m^<D>)m 

[019] ±ES&1 4^#*fc«5B»^«iffl#jfc 

[02 0] *wai»R©JnxiftSi©*f&^i-B-eai> 

5 0 

[02 1] *»Mt*J»t5iPX|ft3S*jpJffiL*:-feV9-3i 
^>-h©«¥®0Xfc<5 o 

[02 2] irvf-mw-^>hSr2fiiagLfc?!lSr^-rffi 
BS©fffi0Xfc5 o 

[02 3] fl6*©ft»t-fe>-9-aE«K:i8rt5-fe^f-*v 
1, la, lb-ISijg!^, 6 — SSriEiBSbffiSBx 1 
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(26) 
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186] 




(29) 
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401 41 402 




[Ell 4] 
401 41 402 
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#H2 000-329562 



[HI 5] 




351 



352 



(31) 



<&M 2 0 0 0 - 




-A* 2 01 s i n*t+2QA*cos0t 



I 



tfWWbb 
A* 2 0 2 sin#t+2QA*cos0t 



f fflSGI 1 1 ) 
A4> 2 (fli+fl 2 ) simfttj 



11 



fs^Gl 2 

4QA4>cos<f>t+A<f> 2 (0 2 -0i) s i rufrt 



ff^G 1 1 2 
A4> 3 (5 1+02) costft 




t^G2 1 
{A 2 <M(02 2 -0i 2 )}/2 



RflHfttt 



d^G2 2 
2QA2*4(0 1 +0 2 ) 



40/(5 2-00 
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[EI 2 2] 




(72)%W% &B F*-A(##) 2F105 AA02 AA08 BB01 BB08 BB09 

S&Jf^mmBg^HriTg 1#« W&g BB13 BB15 CC04 CC11 CD01 

ttx^y-rt CD02 CD03 CD05 CD06 CD07 

CD11 CD13 



